Background: The treatment of people living with AIDS, known a highly active antiretroviral therapy (HAART), has increased considerably, and the disease has therefore acquired chronic features. Several changes have been observed, especially in cardiovascular disease risk. Methods: This is a descriptive cross-sectional study. 192 patients were recruited from a lipodystrophy outpatient centre, using Framingham risk scores.
Introduction
Highly active antiretroviral therapy -HAART-changed the course of HIV infection, improving quality of life and increasing the life expectancy of people infected by HIV [1] . An increase in metabolic disorders (dyLSipidaemia, insulin resistance) and phenotypic changes (lipodystrophy syndrome) was, however, noted in patients treated with HAART, in addition to an increased risk of cardiovascular disease (coronary artery disease and stroke) [2] [3] [4] [5] [6] [7] [8] [9] [10] . There is a lack of studies that assess the cardiovascular risk for patients with HIV/AIDS compared to HIV/AIDS with LS, which requires changes to HIV treatment.
In 1998 Carr and co-workers [11] described the association between HIV and lipodystrophy syndrome, marked by dorsocervical adipose tissue hypertrophy (also known as buffalo hump), increased abdominal circumference, increased breast size and facial lipoatrophy, buttocks and limbs, and a prominence of the superficial veins of extremities. The overall prevalence of at least one physical abnormality in patients with HIV/AIDS treated with HAART seems to be around 50%, although the reported rates are between 18-83% [10] . The differences in prevalence rates can be attributed to age or the type/duration of antiretroviral therapy [10] .
The prevalence of hyperlipidaemia may vary from 28% to 80% in patients receiving HAART, including hypertriglyceridemia (40-80%) and elevated total cholesterol (10% -50%) [4] [5] [6] [7] [12] [13] [14] . Data from the literature seems conflicting in respect to HAART as is the incidence of coronary heart disease (angina or myocardial infarction) in HIV/AIDS patients [12] [13] [14] [15] [16] [17] . Although differences in study design, patient selection and statistical analyses might explain this disparity, it is consistent that longer exposure to HAART, especially the regimens currently used, can increase the risk of coronary syndromes. The Data Collection on Adverse Events of Anti-HIV Drugs study showed that the relative increase in myocardial infarction risk was 26% per year of exposure to HAART [14] .
Many studies have shown that there is a high cardiovascular risk in patients with HIV/AIDS treated with HAART and lipodystrophy syndrome [18] [19] [20] [21] , however without considering the groups separately. This study thus aims to assess the cardiovascular risk in HIV/AIDS patients receiving HAART compared to HIV/AIDS associated with lipodystrophy syndrome people.
Methods
This is a descriptive cross-sectional study, conducted in the outpatient lipodystrophy department of a medical specialties centre at the Health Department of Sao Bernardo do Campo, São Paulo, Brazil. The research was conducted with the approval of the Committee of Ethics in Research of the Federal University of São Paulo under protocol number 231.977.
The study was carried out between March 2013 and February 2014. Patients were included if at the time of data collection, they had been receiving HAART for at least two months, had not used any medication that could affect lipid profile (diuretics, statins, fibrates, hormones, etc.) were not affected by co-infections (hepatitis and tuberculosis, etc.) and did not present any history of heart disease. All participants signed an informed consent form.
Of the total, 81 patients matched the inclusion criteria and were divided in two groups: HIV/AIDS (patients without lipodystrophy syndrome) and HIV/ LS (patients with lipodystrophy syndrome). All patients then answered questionnaires about coronary heart disease, diabetes, smoking and medications that could affect the lipid profile. They were assessed via electrocardiogram, total cholesterol, low density lipoprotein (LDL-C), high density lipoprotein (HDL-C) and triglyceride levels, and CD4 + cell counts. Cardiovascular risk was calculated using the Framingham risk score [21] .
Means and standard deviations were considered. All data was standardised and put into a database configured specifically for the present investigation.
The level of statistical significance was set at 0.05 (α = 5%), and the software Estatístico para Ciências Sociais, version 12.0 for Windows was used for all analyses.
Results
The study included 81 people with HIV/AIDS receiving HAART divided into two groups: 42 patients without lipodystrophy syndrome (HIV/AIDS) and 39 with LS (HIV/LS). The HIV/LS group had a higher median age of 52 years (25-75 percentile of 46-61 years), while the HIV/AIDS group had a median age of 46.5 years (25-75 percentile of 33-56 years).
When the values between the two groups were compared, we found significance in the variables: age, weight, and dyastolic arterial pressure as shown in Table 1 . Table 2 shows the characterisation of the lipid profiles of patients; the HIV/LS group showed higher HDL levels with median 46.5 mg/dL (25- in both groups was lower than 10 million copies as shown in Table 3 . According to the Framingham risk scores showed in Table 4 , the cardiovascular risk was intermediate to high in 43.6% (n17) of patients in the HIV/LS group and 14.3% (n6) in another group of patients. Table 2 shows that there is a strong association between LS and Framingham risk score with statistically significant data between the two groups (p = 0.012).
Discussion
The risk equations for cardiovascular diseases (CVD) were applied in different groups with different configurations such as people with HIV [15] . New findings about HIV treatment, such as highly active antiretroviral therapy (HAART), have resulted in an increase of life expectancy and quality of life for these people. So heart affections became more prevalent just like in the entire world population. [8, 12, 19] .
According to Pereira et al. the association between lipodystrophy syndrome and HIV/AIDS is an important risk marker for the development of CVD [22] . The study aimed to assess the cardiovascular risk of a sample of people with HIV/ AIDS, comparing two distinct groups with and without lipodystrophy syndrome association, and including clinical and laboratory elements such as the Framingham score for cardiovascular disease risk in 10 years.
The sample consisted of people of both genders, showing stable clinical signs, all on antiretroviral treatment. The lipodystrophy syndrome group were older than the other group showing a significant difference between the values of the groups (Table  1) . Elevated cardiovascular risk was also noted in the same group when associated with older age, however this risk is present even in healthy older people, possibly due to a combination of multiple predisposing risk factors and it being more difficult to treat them [23] .
On the other hand other studies show that increased cardiovascular risk is more significant in younger HIV/AIDS patients using HAART (men under 34 and women under 44 years), and that this starts to decrease in older age groups. Antiretroviral therapy was associated with an increased risk of coronary heart disease specifically among patients younger than 33 years (relative risk 2.06; p <0.001) [15, 24] .
We found significant values of total cholesterol, LDL and BMI (Table 2 ). According to the literature, the use of antiretroviral treatment intensifies the tendency for increased triglyceride levels and decreased HDL-cholesterol, which already happens in HIV/AIDS patients. Hajjar et al. noted an increase of 28% of total cholesterol and 96% of triglycerides [24] . The redistribution of body fat (lipodystrophy syndrome) is a significant side effect of antiretroviral therapy use [9, 14] .
InternatIonal archIves of MedIcIne
Regarding the use of antiretroviral drugs (Table  3) , the lipodystrophy syndrome group presented a 15 year mean of use while another group presented just 5 years, so lipodystrophy syndrome was older than in the other group and this could reflect prolonged HAART exposure.
These findings agreed with the literature: according to Carr, et al. the mean time to lipodystrophy syndrome onset was 4 years [25] ; according to Diehl's research (Diehl et al.) the mean age of lipodystrophy syndrome patients was more than 45 years and the mean duration of HAART use was more than 8 years [26] .
In this paper the mean time of HIV infection was 12 years for patients with LS and 8 years for the other group (Table 3 ). All these findings suggest that lipodystrophy syndrome mostly appears after longer periods of exposure to HAART, however, we can not affirm that lipodystrophy, in any degree of intensity of its manifestations, be delayed in onset, because this study did not look for changes in patients at different stages or phases of the disease and treatment.
The data analysis of immunological and virologic variables (Table 3) found a balanced control population in both groups with CD4 cell count ≥ 350 cells/ mm 3 and viral load <10.000 copies.
For Framingham risk score (Table 4) , we found that cardiovascular risk was intermediate to high in 43.6% of LS patients and 14.3% of patients without LS. As shown in Table 2 , there was a strong association between lipodystrophy syndrome and Framingham score at higher risk for LS patients, when compared to the other group (p = 0.012).
In convergence we see in the study byFreitas et al. of 345 patients infected with HIV/AIDS with risk of 58.7% between intermediate to high Framingham score [27] the results were similar to those of our study: the Framingham score in lipodystrophy syndrome patients was twice as high as another group. Lipodystrophy syndrome patients had a significantly higher risk of coronary heart disease in 10 years according to Framingham risk score [27, 28] .
According to Dahlof et al., updated epidemiological predictions show that the world is heading for a "vascular tsunami" of pandemic proportions. The number of people at high risk of CVD is increasing: recent studies suggest only 2-7% of population do not have any cardiovascular risk factor, while more than 70% of individuals have multiple risk factors [29] .
Kannel et al. found that risk factors rarely appear individually, it is more common that the integrated action of these factors culminates in a significant increase in overall risk. While the presence of one risk factor could increase the risk of vascular events by four times, the presence of five factors determines an increase of 60 times the same risk [30] .
According to Wilson et al. most cardiovascular events occur in people with a LSight increase in multiple cardiovascular risk factors instead of a larger increase in a single factor, so for many patients death is the first demonstration of CVD [31] .
Our study demonstrated the importance of increased cardiovascular risk in this population according to the literature [22] , suggesting that lipodystrophy syndrome associated with HIV/AIDS in HAART treatment could cause sudden cardiac events, with a significant increase in cardiovascular morbidity and mortality of these patients.
